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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an adhesive 
composition capable of firmly bonding a polypropylene 
film to a metallic plate according to a low^temperature 
process so as to enable the retention of a design applied 
to the surface of the polypropylene film. 
SOLUTION: This adhesive composition is obtained by 
mixing 90-10wt.% thermosetting resin prepared by 
modifying a reactional product obtained by reacting a 
diglycidylbisphenol type epoxy resin with a bivalent 
carboxylic acid and a secondary amine having a primary 
hydroxyalky group by using a blocked isocyanate with 
10~90wt.% maleic anhydride-grafted polypropylene 
powder having 20-100g/230° C.IOmin melt index. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the adhesives constituent used in order to join a polypropylene film on a 
metal plate. A (A) diglycidyl bisphenol type epoxy resin (a), The reactant (d) which a 
divalent car boxy he acid (b) and the secondary amine (c) which has the 1st class 
hydroxyalkyl radical are made to react, and is obtained As opposed to 90 - 10 % of the 
weight of thermosetting resin embellished with block isocyanate (e) (B) Adhesives 
constituent for polypropylene cladding characterized by mixing 10 - 90 % of the weight 
of maleic anhydride graft polypropylene powder whose melt indexes are 20 - 100 g/230 
degree C and, and 10 minutes. 

[Claim 2] The adhesives constituent for polypropylene cladding of the carboxyl group of 
[divalent carboxylic acid (b) according to claim 1 said epoxy resin (a), said divalent 
carboxylic acid (b), and g Eq (c) of said whose secondary amine are the blending ratio of 
coal of the amino group of + secondary amine (c) which fills]/[g Eq of glycidyl group of 
epoxy resin (a)] =4 / 5 - 6/5. [ g*Eq ] 

[Claim 3] The adhesives constituent for polypropylene cladding according to claim 1 or 2 
which said block isocyanate (e) contains by the blending ratio of coal which fills the 
[number of the, 1st class hydroxyls contained in a reactant (d)] / [number of isocyanate 
radicals of the isolation included in block isocyanate (e)] =10 II- 1/1. 
[Claim 4] The adhesives constituent for polypropylene cladding given in any 1 term of 
claims 1-3 said whose block isocyanates (e) are the reactants which the poly isocyanate 
(el) and a block agent (e2) are made to react at a rate of the [number of the isocyanate 
radicals of the poly isocyanate (el)] / [number of active hydrogen radicals of block agent 
(e2)] =5 / 1 • 5/4, and are obtained. 

[Claim 5]. The adhesives constituent for polypropylene cladding given in any 1 term of 
claims 1-4 in which said adhesives constituent contains melamine resin (C) further. 
[Claim 6] The adhesives constituent for polypropylene cladding according to claim 5 



which said melamine resin (C) contains by the blending ratio of coal which fills 
[thermosetting resin (A)] / [melamine resin (C)] =10 / 0.1 - 10/10. 

[Claim 7] The adhesives constituent for polypropylene cladding given in any 1 term of 
claims 1-6 said whose polypropylene films are polypropylene films which gave the 
design to the plane of composition and the field of an opposite hand. 
[Claim 8] The manufacture approach of the polypropylene cladding characterized by 
carrying a polypropylene film on the applied adhesives layer, and joining after applying 
the adhesives constituent of a publication on the surface of a metal plate and heating it 
in any 1 term of claims 1-7. 

[Claim 9] The manufacture approach of the polypropylene cladding according to claim 8 
characterized by a heating process being 1 time in junction to the metal plate of said 
polypropylene film, 

[Claim 10] Polypropylene cladding characterized by making any 1 term, of claims 17 
join a polypropylene film through the adhesives layer formed from the adhesives 
constituent of a publication on a metal plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach list of the 
adhesives constituent used in order to join a polypropylene film on a metal plate, and 
polypropylene cladding at polypropylene cladding. 
[0002] 

[Description of the Prior Art] As a metal plate which covered resin, the metal plate 
which covered vinyl chloride resin conventionally is known. However, since vinyl 
chloride resin generates gas with poisonous chlorine gas etc. by combustion, it replaces 
with such vinyl chloride resin, and the composite material which pasted up the 
polyolefin resin film on the metal plate is examined. Polyolefine system resin has the 
strong resistance force to an acid, alkali, an organic solvent, etc., and since there is no 
toxicity, the charge of a metal plate which covered such polyolefine system resin can be 
widely used for a container ingredient, the building materials outside indoor, etc. 
[0003] However, since polyolefine system resin is a non-polarity, a metal plate cannot be 
pasted directly but it is necessary to paste it up through adhesives. As such adhesives, 
the constituent which blended the solvent dispersing element of carboxyl denaturation 
olefine resin with an epoxy resin and phenoxy resin is proposed (JP,62-41549,B, 
JP,60-29755,B, JP,3-49946,A, etc.). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in these approaches, in order to 
acquire a good adhesive property, polyolefin resin needed to be joined to the metal plate 
at the comparatively high temperature of 200 degrees C or more. For this reason, when 
the design by embossing etc. was given to the front face of polyolefin resin, the 
polyolefin resin front face fused and there was a problem that the design nature given to 
the front face will be lost. Moreover, in JP,3 49946,A, before applying adhesives, the 



primer layer needed to be made to form, and there was a problem that a process was 
complicated. 

[0005] The object of this invention is to provide with polypropylene cladding the 
manufacture approach list of the polypropylene cladding using the adhesives 
constituent and this which can join a polyolefine film to a metal plate firmly in the 
low-temperature process which is extent which can maintain the design given to the 
front face of a polypropylene film. 
[0006] 

[Means for Solving, the Problem] The adhesives constituent of this invention is an 
adhesives constituent used in order to join a polypropylene film on a metal plate. A 
diglycidyl bisphenol type epoxy resin (a), The reactant (d) which a divalent carboxylic 
acid (b) and the 1st class amine (c) which has the 1st class hydroxyalkyl radical are 
made to react, and is obtained It is the adhesives constituent with which the 
maleic-anhydride graft polypropylene (powder B) 10-90 % of the weight whose melt 
indexes are 20 - 100 g/230 degree C and, and 10 minutes was mixed to the 
(thermosetting resin A) 90- 10 % of the weight embellished with block isocyanate (e). 
[0007] In this invention, as mentioned above, to (thermosetting resin A) 90-10 % of the 
weight, maleic-anhydride graft polypropylene powder (B) is mixed ten to 90% of the 
weight, and maleic-anhydride graft polypropylene powder (B) is preferably mixed ten to 
50% of the weight to (thermosetting resin A) 90 50 % of the weight. When there is too 
much blending ratio of coal of thermosetting resin (A), it is in the inclination for a water 
resisting property to fall, and when there is too little blending ratio of coal, it is in the 
inclination for an adhesive property to fall. 

[0008] As thermosetting resin (A) used in this invention, the thermosetting resin 
indicated by JP,5730717,A, for example can be used. As a diglycidyl bisphenol type 
epoxy resin (a), the epoxy resin shown, for example in the following general formulas 
can be used. 
[0009] 
[Formula l] 
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[0010] as the epoxy resin shown with the above mentioned structure expression - for 
example, the trade name "EPO TOTO YD 017" by Tohto Kasei Co., Ltd, - "-- this 
YD-014" - this YD011" - M - commercial items, such as this YD- 128" and a trade 
name "Epiclon 4050" by Dainippon Ink & Chemicals, Inc., are mentioned. Moreover, in 
this invention, other epoxy resins (for example, polyalkylene glycol diglycidyl ether etc.) 
may be mixed and used for an epoxy resin (a). In this case, as loadings of other epoxy 
resins, 50 or less % of the weight is desirable. When it exceeds 50 % of the weight, it is in 
the inclination for corrosion resistance, a water resisting property, adhesion, chemical 
resistance, hardenability, etc. to fall. 

[001 1] As a divalent car boxy lie acid (b) used in this invention, polymethylene 
dicarboxylic acid (an adipic acid, an azelaic acid, sebacic acid, etc.), aromatic series 
dicarboxylic acid (phthalic anhydride, a phthalic acid, isophthalic acid, terephthalic acid, 
etc.), dimer acid, polybutadiene dicarboxylic acid, a polyester TERUJI erbon acid, etc. 
are mentioned, for example. These may be used independently and may use two or more 
sorts together. Polymethylene dicarboxylic acid is desirable from the point of workability, 
solubility, and compatibility especially, and an azelaic acid is [ among these ] the most 
desirable especially. Moreover, in addition to a divalent carboxylic acid (b), a trivalent 
car boxy lie acid may be used in this invention. 

[0012] As secondary amine (c) used in this invention, dialkanolamine (diethanolamine, 
dipropanolamine, dibutanolamine, etc.), alkyl alkanolamines (ethyl ethanolamine etc.), 
etc. are mentioned, for example. These may be used independently and may use two or 



more sorts together. Also in these, especially dialkanolamine is desirable and 
diethanolamine is the most desirable especially. 

[0013] In this invention, secondary amine (c) works as a catalyst for advancing promptly 
[ are low temperature and ] the reaction of an epoxy resin (a) and a divalent carboxylic 
acid (b), i.e., the addition reaction of a glycidyl group and a carboxyl group. Especially, 
the 1st class hydroxyl is introduced into thermosetting resin (A), and crosslinking 
reaction in the case of a hardening reaction is made easy. 

[0014] In this invention, the above-mentioned epoxy resin (a), and the above-mentioned 
divalent carboxylic acid (b) and the reactant (d) which the above-mentioned secondary 
amine (c) is made to react, and is obtained are used. It is desirable still more desirable 
that g Eq of ratios of gEq]/[g Eq of the glycidyl group of an epoxy resin (a)] of the amino 
group of + secondary amine (c) is [ of the carboxyl group of [divalent carboxylic acid (b) ] 
4 / 5 - 6/5, and the range of the blending ratio of coal in a reactant (d) is 9 / 10 - 23/20. If 
this ratio is too low, sufficient thermosetting cannot be acquired, and when a ratio is too 
high, it is in the inclination which an uhreacted divalent carboxylic acid or secondary 
amine remains, and checks the water resisting property and chemical resistance of a 
paint film. 

[0015] Moreover, it is desirable still more desirable that g Eq gEqMthe sum total weight 
(g) of epoxy resin (a)+ divalent carboxylic-acid (b)+ secondary amine (c)] of the carboxyl 
group of - divalent carboxylic acid (b) is [ of the glycidyl group of [epoxy resin (a) ] 7x10 
to 4 g less than Eq/g, and the blending ratio of coal of each component in a reactant (d) is 
4x10-4 to 0.3x10 - 4Eq/g. When such range is exceeded, it is in the inclination for 
sufficient workability not to be acquired. 

[0016] After it dissolves an epoxy resin (a) in melting or a suitable non-reactivity solvent 
first, a reactant (d) adds a divalent carboxylic acid (b) and secondary amine (c) to this, it 
accepts the need, for example, and it is N2. It is a gas ambient atmosphere, and at 
80-200 degrees C, it can be made to be able to react for 1 to 15 hours, and can usually 
obtain. In this case, as for secondary amine (c), it is desirable to make these three 
components live together and to make them react in order to act as an esterification 
catalyst of the reaction of an epoxy resin (a) and a divalent carboxylic acid (b). 
[0017] The thermosetting resin (A) in this invention is obtained by embellishing with 
block isocyanate (e) the reactant (d) obtained as mentioned above. The blending ratio of 
coal is set up so that it may become that the blending ratio of coal of block isocyanate (e) 
is the blending ratio of coal with which the ratio of number ]/[the number of the 
isocyanate radicals of the isolation included in block isocyanate (e)] of the 1st class 
hydroxyl contained in [reactant (d) fills 10 / 1 - 1/1 within the limits of 5 / 1 - 5/4 



I. 



desirable still more preferably. The reaction of a reactant (d) and block . isocyanate (e) 
accepts the need, and is N2. In a gas ambient atmosphere, it is 50-150 degrees C in 
temperature, and it is desirable to carry out until the isocyanate radical of block 
isocyanate (e) stops existing substantially. Even if the isocyanate radical remained 
depending on the case, when molecular weight reached the desired value, monohydric 
alcohol may be added and a reaction may be stopped. 

[0018] The block isocyanate (e) used in this invention can make for example, the poly 
isocyanate (el) and a block agent (e2) able to react, and can be obtained. As poly 
isocyanate (el), aliphatic series or an alicycle group diisocyanate compound, an 
aromatic series diisocyanate (hexamethylene di isocyanate, isophorone diisocyanate, 
hydrogenation diphenylmethane diisocyanate, etc.) compound, tri- isocyanate compound 
(tolylene diisocyanate, diphenylmethane -4, 4'diisocyanate, etc.), etc. are mentioned, for 
example. These may be used independently and may use two or more sorts together. 
Especially, aliphatic series or an alicycle group diisocyanate compound is desirable from 
the point of the solubility of thermosetting resin, compatibility and workability. 
[0019] It seems for the above-mentioned block agent (e2) to have the stable addition 
product which adds to the isocyanate radical of the poly isocyanate (el), and is 
generated in ordinary temperature, and to dissociate it and to have to reproduce the 
isocyanate radical of isolation, when it heats at 140-250 degrees C. As such a block 
agent (e2), a lactam system block agent, an oximes (epsilon caprolactam, 
gammabutyrolactam, etc.) system block agent, an alcoholic (methylethyl ketoxime, 
cyclohexanone oxime, etc.) system block agent, phenols (methanol, ethanol, isobutyl 
alcohol, etc.) system protective agents (a phenol, a PARATASHArib chill phenol, cresol, 
etc.), etc. are mentioned, for example. 

[0020] As for the above-mentioned poly isocyanate (el) and a block agent (e2), it is 
desirable that the ratio of number ]/[the number of the active hydrogen radicals of a 
block agent (e2)] of the isocyanate radical of [poly isocyanate (el) makes it react at a 
rate which is set to 5 / 1 - 5/4. This reaction can usually be performed at room 
temperature 150 degree C temperature in a non-solvent or a non-reactivity solvent. 
After dissolving in a non-reactivity solvent and heating the poly isocyanate (el) at 
50- 150 degrees C, it is desirable to make it react, the solution of a block agent (e2) or its 
suitable non-reactivity solvent being dropped from the quality of the block isocyanate (e) 
obtained, and the point of reaction control. 

[0021] The whole block object part from which all of isocyanate radicals were protected 
is usually protected by block isocyanate (e), and the regional block object from which the 
remaining isocyanate radicals are not protected, and the body non-blocked [ that all 



isocyanate radicals are protected ] are intermingled in it. In block isocyanate (e), a 
whole block object functions as a cross linking agent at the time of hardening 
thermosetting resin. What adds to a reactant (d) what has one isolation isocyanate 
radical and one or more block isocyanate radicals among regional block objects, and has 
a duty as a cross-linking functional group at the time of paint film hardening, and has 
two or more isolation isocyanate radicals and one or more block isocyanate radicals has 
the duty which carries out chain extension of the reactant (d), and enlarges molecular 
weight, and adds a cross-linking functional group. The non-blocked body carries out 
chain extension of the reactant (d), enlarges molecular weight, and introduces a 
urethane bond into a principal chain. 

[0022] To the adhesives constituent of this invention, it is desirable that melamine resin 
(C) contains further. Such melamine resin (C) works as a cross linking agent of 
thermosetting resin (A). What consisted of a condensation product of a melamine and 
formaldehyde, and univalent alcohol was made to act on the methylol radical of an end 
as such melamine resin (C), and was esterified can be used. Specifically, methylation 
melamine resin, butylated melamine resin, etc. can be used. 

[0023] The blending ratio of coal of melamine resin (C) is the blending ratio of coal with 
which that the ratio of [thermosetting resin (A)] /[melamine resin (C)] is the blending 
ratio of coal which fills 10/0.1 - 10/10 fills 10/0.1 - 10/5 desirable still more preferably. 
If 10/0.1 is exceeded, a water resisting property and workability will fall, and if less 
than 10/5, workability will fall. Although the high workability which is convenient 
practically is acquired in 10 / 5 - 10/10, 10/5 or more is desirable. 

[0024] The adhesives constituent of this invention is mixing maleic-anhydride graft 
polypropylene powder to the mixture of thermosetting resin (A) or thermosetting resin 
(A), and melamine resin (C). The melt index is a thing for 20 - 100 g/230 degree C and, 
and 10 minutes, and the male ic- anhydride graft polypropylene powder used by this 
invention is a thing for 30 - 100 g/230 degree C and, and 10 minutes preferably, and is a 
thing for 30 - 60 g/230 degree C and, and 10 minutes still more preferably. If it is in the 
inclination for the adhesive property in low temperature to become imperfection if a 
melt index is too low and a melt index becomes high too much, the cohesive failure of 
adhesives becomes easy to happen and sufficient adhesive property cannot be acquired. 
[0025] What carried out the graft of the maleic anhydride to polypropylene by the 
general approach as maleic-anhydride graft polypropylene used by this invention can be 
used, for example, melting mixing of polypropylene and the maleic anhydride is carried 
out under existence of a peroxide, and the graft of the maleic anhydride is carried out 
[ having made and ] to polypropylene - it can use. As reaction temperature at this time, 



it can choose, for example within the limits of 180-250 degrees C. Moreover, as a rate of 
graft-izing of a maleic anhydride, what is 0.01 - 1 mol/1 is desirable. 
[0026] What is generally usually marketed may be used for the maleic anhydride graft 
polypropylene used in this invention. As such a commercial item, the trade name 
"ADTEX" by the trade name "ADOMA" Japan polyolefine company etc. is mentioned. 
[ by the Mitsui petrochemical company ] However, since melt indexes are generally 
l-30g / 230 degrees C, and about 10 minutes, when making it into the polypropylene 
resin of a bigger melt index, it is desirable [ these commercial items ] to make low 
molecular weight blend the maleicanhydride graft polypropylene resin which carried 
out molecule cutting, and to use it for it. as the maleicanhydride graft polypropylene 
resin which carried out molecule cutting at such low molecular weight Mitsuhiro 
formation - there are commercial items, such as a shrine trade name "you MEKKUSU 
100T" and "you MEKKUSU 101T." In this invention, in blending and using two or more 
polypropylene as maleicanhydride graft polypropylene, after carrying out melting 
kneading of the polypropylene resin to blend, the approach of pulverizing and using as 
polypropylene powder, the approach of carrying out the dryblend of the polypropylene 
resin powder to blend, etc. are mentioned. 

[0027] Moreover, as other methods of manufacturing the big maleic anhydride graft 
polypropylene resin of a melt index, an extruder can be used for the bottom of existence 
of a catalyst for the polypropylene resin which carried out the graft of the maleic 
anhydride, molecule cutting of the giant- molecule part can be carried out selectively, 
and the approach of manufacturing the big maleic -anhydride graft polypropylene resin 
of a melt index can be mentioned. 

[0028] Although it is suitably set up by the method of application, when painting, for 
example by the roll coat method, as for the particle size of the maleicanhydride graft 
polypropylene powder used in this invention, it is desirable that it is 200 micrometers or 
less from a viewpoint of paintwork. However, if the maleicanhydride graft 
polypropylene resin used in this invention has a good fluidity and there is no problem on 
paint, especially particle size will not be limited. 

[0029] Although especially the approach of grinding maleicanhydride graft 
polypropylene resin is not limited, what was atomized, for example by frozen grinding 
can be used for it. The solid content in an adhesives constituent can be raised by using 
the polypropylene resin powder atomized by this approach. Moreover, as the other 
approaches, once dissolving polypropylene resin in a solvent, it re solidifies, adding to a 
poor solvent and making it suspend, and the approach of using as the powder of the 
gestalt distributed to the solvent is. According to this approach, it is in the inclination 



for solid content concentration to become low generally. 

[0030] Common polypropylene resin can be used as polypropylene resin of the base of 
the maleic anhydride graft polypropylene resin used in this invention, for example, a 
polypropylene homopolymer, an ethylene propylene block copolymer, an ethylene 
propylene random copolymer, other copolymers, etc. can be used. 

[0031] By using the adhesives constituent of this invention, a polypropylene film can be 
joined to a metal plate at lower temperature. Although it is not clear about the detailed 
reason which can be joined with a good adhesive property at temperature lower than 
before, it is thought by using the big maleic- anhydride graft polypropylene of a melt 
index that it became possible to join while the melt viscosity at the time of adhesion 
becomes low and secures a good adhesive property at low temperature more. 
[0032] After the manufacture approach of the polypropylene cladding of this invention 
applies this adhesives constituent on the surface of a metal plate and heats it using the 
adhesives constituent of above-mentioned this invention, it is characterized by carrying 
a polypropylene film on the applied adhesives layer, and joining. 

[0033] If the manufacture approach of this invention is followed, in junction to the metal 
plate of a polypropylene film, a heating process can be carried out at once. Moreover, 
whenever [ stoving temperature / of a metal plate ] can be made lower than before, for 
example, it can join at the temperature of 200 degrees C or less. Moreover, it is also 
possible to be able to join also at still lower temperature, for example, to join if needed, 
at the temperature of 195 degrees C or less or 190 degrees C or less. 
[0034] As a polypropylene film used in this invention, the block copolymer of 
polypropylene, and an ethylene and a propylene or a random copolymer, an 
ethylene-propylene-diene copolymer rubber [ of 3 yuan ]-like object (EPDM), etc. are 
mentioned. Moreover, the copolymer which carried out little content of acrylic ester and 
a vinyl compound like a vinyl chloride by using a propylene as a principal component 
may be used. Furthermore, other synthetic resin which uses polypropylene as a 
principal component, or the film of blend polymer with a rubber-like object may be used. 
[0035] As mentioned above, if the manufacture approach of this invention is followed, it 
is joinable at lower temperature by using the adhesives constituent of this invention. 
Therefore, also when joining the polypropylene film with which the design was given to 
the plane of composition of a polypropylene film, and the field of an opposite hand, it can 
join to a metal plate, without spoiling design nature. There are a design given by 
performing irregularity-like embossing to a front face as a design given to such a 
polypropylene film, a design given by carrying out printing etc. to a front face. 
[0036] Although especially the metal plate used for the polypropylene cladding of this 



invention is not limited, various nonferrous metal plates, such as various steel plates, 
such as a steel plate, an electro-galvanizing steel plate, a melting galvanized steel sheet, 
a tin plate, chromium plated tinfree steel, and a stainless steel plate, and aluminum, an 
aluminum containing alloy, copper, and a copper alloy, etc. can be used, and the metal 
plate with which surface treatment, such as chemical conversion, was performed to 
these metal plates is also contained. 
[0037] 

[Embodiment of the Invention] 

By the biaxial melting kneading mixer, melting kneading was carried out, pelletizing of 
the polypropylene resin (trade name "show AROMA FK114C", Showa Denko K.K. make) 
70 weight section of preparation marketing of a polypropylene film and the commercial 
titanium oxide pigment (trade name "CR-97", Titan Kogyo K.K. make) 30 weight section 
was carried out, and the white polypropylene resin pellet was obtained. The 
polypropylene film of 150 micrometers of thickness was produced for the obtained pellet 
using the T die extrusion film production machine. 

[0038] Embossing was performed to the front face by hot press to this polypropylene 
film using the embossing plate made from aluminum of surface roughness 
Rz35micrometer. This obtained the white design nature polypropylene film of gloss 10 
[ about] (75 -degree mirror reflectivity). 

[0039] Polypropylene powder was prepared using the resin which blended the 
commercial maleic-anhydride graft polypropylene shown in the preparation table 1 of 
maleic-anhydride graft polypropylene powder, or the low-molecular-weight 
maleic-anhydride graft polypropylene of marketing to this. Disintegration was 
performed by classifying by 150-micrometer screen, after cooling the resin pellet with 
liquid nitrogen and carrying out frozen machine grinding. In addition, in the remarks 
column of a table 1, what was indicated to be "grinding after kneading" is the sample 
which carried out melting kneading at a mixed rate which shows polypropylene resin in 
a table 1, produced the resin pellet and carried out disintegration by the 
above-mentioned approach. Moreover, in the remarks column of a. table 1, what was 
indicated to be "dry blending" carries out the dryblend of the polypropylene resin 
powder, after carrying out disintegration of each polypropylene resin, in addition, 
"ADTEX" - the polypropylene resin of marketing by Showa Denko K.K. - it is - "you 
MEKKUSU" - Mitsuhiro - formation - it is polypropylene resin of shrine marketing. 
[0040] In addition, a melt index applies 2.16kg of loads at the temperature of 230 
degrees C, and displays the flow of the resin for 10 minutes when making it flow out of a 
nozzle with a diameter [ of 2.095mm ], and a die length of 8mm in a gram. 
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[0042] After dissolving the preparation epoxy resin (trade name "EPO TOTO YD-014", 
weight per-epoxy-equivalent 950, Tohto Kasei Co., Ltd. make) 475 weight section of 
thermosetting resin (A) in the xylol 95 weight section and the cellosolve acetate 119 
weight section, the azelaic acid 39.2 weight section and the diethanolamine 8.3 weight 
section were added, and it reacted at 145 degrees C for 6 hours, and the xylol 209 weight 
section and the methyl-ethylketone 130 weight section were added, and the reactant 
was obtained in the place where the acid number of resin solid content became 1.1 
KOHmg/g. 

[0043] While the solution of the epsilon caprolactam 113 weight section and the 
cellosolve acetate 113 weight section was dropped over 1 hour, it was made to react, 
after dissolving in the cellosolve acetate 222 weight section and heating the isophorone 
diisocyanate 222 weight section to 80 degrees C apart from the above-mentioned 
reactant. The reaction was completed after dropping termination, holding at 80 degrees 
C of rear spring supporters in 3 more hours, and isocyanate equivalent Eq [ the Eq of 
670g ] block isocyanate was obtained. After adding the block isocyanate 33.5 weight 
section and the cellosolve acetate 71 weight section which were obtained to the 



above-mentioned reactant 645 weight section and reacting to it at 100 degrees C for 3 
hours, the isopropyl alcohol 76 weight section was added, it cooled, and the 
thermosetting resin solution was obtained. 

[0044] The thermosetting resin of the preparation above of adhesives 118 (A), the 
commercial melamine resin (a trade name "SUMIMARU M40S n , Sumitomo Chemical 
Co., Ltd. make) as melamine resin (C), the cyclohexanone as a solvent, and the 
above-mentioned maleic-anhydride graft polypropylene powder (powder PP) were mixed 



by the blending ratio of coal shown in a table 2, and adhesives 1*18 were prepared. 
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[0046] The above-mentioned adhesives were applied to the melting galvanized steel 
sheet (thickness of 0.27mm) which performed production spreading mold chromate 
treatment of polypropylene cladding, ambient temperature and the residence time were 
adjusted so that steel plate temperature might turn into predetermined temperature, 
on the steel plate heated by predetermined temperature, after adhesives spreading, 
promptly, the above-mentioned polypropylene film was laminated and water cooling 
was carried out after 3 seconds. 

[0047] The assessment approach and an adhesive property: Put the cross cut of the 



cross-joint configuration of 5mm width of face into the steel plate which laminated the 
polypropylene film at a polypropylene film plane so that a steel plate may be reached, 
and it is J1S. According to 8.2 Erichsen value measuring methods of K- 5400, as shown 
in drawing 4 , it extruded 6mm. The desquamative state of the film at this time was 
observed with the naked eye, and the valuation basis of AE shown in drawing 2 
according to the appearance of a film desquamative state estimated. Valuation-basis 
A-E is as follows. 
[0048] 

A -- Exfoliation is not produced. 

B -- Exfoliation was produced from the edge of a cut part for a while. 

C - Exfoliation clear from the edge of a cut part arose. 

D - Big exfoliation was produced from the edge of a cut part. 

E - The whole exfoliated. 

[0049] Moreover, the die length of the exfoliation when exfoliating compulsorily also 
estimated the film. As shown in drawing 4 and drawing 3 , this classifies extrusion 
height of 6mm into five steps in the pitch of 1.2mm, and as shown in drawing 3 , it 
exfoliates the film from the part of top most vertices, and whether a film breaks at the 
point of which partition (ingredient destruction) estimated it in five steps of 51. 
[0050] Moreover, depending on the sample, it evaluated also about the adhesive 
property after a priming trial. This evaluates an adhesive property like the above about 
the thing after making a sample immersed in ebullition underwater for 2 hours. 
- Gloss : JIS According to the approach 2 of Z-8741, the incident angle and 
light-receiving angle of light were set as 75 degrees, and gloss was measured. 
[0051] As shown in one to examples 1-8 and example of comparison 4 table 3, the 
adhesives using the polypropylene powder with which melt indexes (MI) differ were 
used, polypropylene cladding was produced as mentioned above, and an adhesive 
property and gloss were evaluated. 
[0052] 
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[0053] It turns out that the polypropylene cladding of examples 1-8 using the adhesives 

of the polypropylene powder which has the melt index which is within the limits of this 

invention shows a good adhesive property so that clearly from a table 3. 

[0054] As shown in five to examples 9; 13 and example of comparison 6 table 4, using the 

adhesives with which the contents of polypropylene powder differ, polypropylene 

cladding was produced as mentioned above and an adhesive property and gloss were 

evaluated. 
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[0056] It turns out that the polypropylene cladding of examples 9*13 using the 



adhesives which contained polypropylene powder within the limits of this invention 
shows a good adhesive property after a first stage and priming trial so that clearly from 
a table 4. 

[0057] Polypropylene cladding was produced as mentioned above using adhesives 12 
(MI=51 [ of Powder PP ], 80% of powder PP contents) about the effect which it has on the 
gloss of steel plate temperature, and gloss was evaluated. 

[0058] In addition, steel plate temperature was measured using data collector AM- 7002 
(the Adachi instrument company make). Drawing 1 shows the change in the lamination 
process of the steel plate temperature in the case of 190 : degree C steel plate 
temperature. As shown in drawing 1 , the steel plate temperature shown in a table 5 
means the maximum temperature in a lamination process. In drawing 1 , an A point 
shows the event of a steel plate being taken out from a heating furnace, a B point shows 
the event of starting the lamination of a polypropylene film to a steel plate, and C point 
shows the event of starting water cooling. 

[0059] It was made to change to the steel plate temperature of 160 degrees C, 180 
degrees C, 190 degrees C, and 200 degrees C, polypropylene cladding was produced, and 
the gloss was evaluated. An assessment result is shown in a table 5. 
[0060] 
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[0061] It turns out that it is high lusterless as steel plate temperature becomes high so 
that clearly from a table 5, and design nature is lost. This is considered to have been 
high lusterless when steel plate temperature rises, and the irregularity by embossing 
performed to the polypropylene film front face fuses. 
[0062] 

[Effect of the Invention] As mentioned above, the polypropylene cladding firmly pasted 
up in the low-temperature process can be obtained by joining polypropylene to a metal 
plate using the adhesives constituent of this invention, and manufacturing 
polypropylene cladding. Therefore, when joining the polypropylene film with which the 
design was given, the polypropylene cladding which has a good adhesive property can be 
manufactured, without spoiling design nature. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is drawing showing change of the steel plate temperature in the 
lamination process in the example of this invention. 

[Drawing 21 The top view for explaining the test method of the adhesive assessment in 
an example. 

fDrawing 31 The top view for explaining the test method of the adhesive assessment in 
an example. 

fDrawing 4l The side elevation for explaining the test method of the adhesive 
assessment in an example. 



[Translation done.] 
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